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The asymmetric unit of the title salt, C3H 7 N 6 + -C6H 7 04~-- 
C3H4O2H2O, contains a 2,4,6-triamino-l,3,5-triazin-l-ium 
cation, a 3-(prop-2-enoyloxy)propanoate anion and acrylic 
acid and water solvent molecules in a 1:1:1:1 ratio and with 
each species in a general position. In the crystal, the 
components are linked into a supramolecular layer in the be 
plane via a combination of O— H- ■ O, N— H- ■ N and N— 
H- ■ O hydrogen bonding. The crystal studied was a non- 
merohedral twin, the minor component contribution being 
approximately 26%. 

Related literature 

For general background to melamine derivatives, see: Krische 
& Lehn, (2000). For related structures, see: Kanagathara et al. 
(2012); Wang et al. (2007). 



H 2 N N NH 2 



HN y. N 



H,0 



Experimental 

Crystal data 

C 3 H V N 6 + -C 6 H 7 CV 
M r = 360.34 
Triclinic, PI 



C 3 H 4 0 2 H 2 0 



NH 2 



a = 4.84800 (1) A 
b = 12.4200 (2) A 
c = 14.8850 (3) A 



a = 101.010 (1)° 
B = 92.652 (1)° 
y = 94.117 (1)° 
V = 875.84 (3) A 3 
Z = 2 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.967, r maI = 0.973 

Refinement 

R[F 2 > 2a(F 2 )} = 0.059 
wR(F 2 ) = 0.204 
S = 1.07 

14152 reflections 
264 parameters 
3 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
li = 0.11 mm -1 
T = 295 K 

0.30 x 0.26 x 0.24 mm 



14152 measured reflections 
14152 independent reflections 
10635 reflections with / > la(I) 
R in , = 0.000 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.40 e A~ 3 

A/J__ = -0.25 e A~ 3 



D — 


H- ■ A 




D-H 


H-A 


D-A 


D-H-A 


07 


-H7A- 


■04 


0.84 (1) 


2.05 (2) 


2.804 (2) 


149 (3) 


Ol 


-HI-- 


03' 


0.82 


1.77 


2.5872 (17) 


171 


Nl- 


-H1A- 


■ 03" 


0.89 (1) 


1.90 (1) 


2.7829 (17) 


175 (2) 


N4- 


-mo 


■ -N2' 


0.922 (19) 


2.08 (2) 


2.995 (2) 


175 (16) 


N4- 


-H4D- 


■ 03" 


0.953 (15) 


2.494 (16) 


3.295 (2) 


142 (12) 


N4- 


-H4D- 


■ 02"' 


0.953 (15) 


2.172 (15) 


2.850 (2) 


127 (12) 


N5- 


-H5A- 


■ 02 iv 


0.97 (2) 


2.03 (2) 


3.001 (2) 


175 (17) 


N5- 


-H5S- 


■07 v 


0.898 (18) 


2.031 (18) 


2.875 (2) 


156 (14) 


N6- 


-H6B- 


■ -N3 vi 


0.88 (2) 


2.17 (2) 


3.039 (2) 


169 (17) 


07 


-H7B- 


■ 06 iv 


0.84 (1) 


2.17 (2) 


2.977 (3) 


161 (4) 


Symmetry codes: (i) 


-x + l,-y-l,- 


-z + 1; (li) x- 


- 1, y, z\ (iii) — x. 


-y-l.-z + l; 



(iv) x+l,y,z\ (v) -.v + 2, -y, -z + 1; (vi) -x + 1, -y, -z + 1. 

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 

The authors wish to acknowledge the SAIF, IIT Madras, for 
the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK5217). 
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2,4,6-Triamino-1,3,5-triazin-1-ium 3-(prop-2-enoyloxy)propanoate acrylic acid 
monosolvate monohydrate 

V. Sangeetha, N. Kanagathara, G. Chakkaravarthi, M. K. Marchewka and G. Anbalagan 
Comment 

Melamine and its derivatives can develop well defined non-covalent supramolecular nanoarchitectures via multiple 
hydrogen bonds by self-assembly of components containing complementary arrays of hydrogen-bonding sites (Krische & 
Lehn, 2000). The geometric parameters of the title compound (I), Fig. 1, are comparable with similar structures 
(Kanagathara et al, 2012; Wang et al, 2007). 

The crystal packing is stabilized by intermolecular O — H— O, N — H— O, N — H— N and C — H— O interactions to form 
layers in the fee-plane, Fig. 2. 

Experimental 

Melamine (0.64 g, 5 mmol) and acrylic acid (0.36 g, 5 mmol) were taken in 1:3 ratio. Melamine was dissolved in a hot 
solution (100 ml) of distilled water. Acrylic acid (1.3911 g, 0.01 mmol) was dissolved in distilled water (5 ml) separately. 
To the hot solution of melamine, the acrylic acid solution was added slowly, and stirred well for nearly four hours to get a 
homogeneous solution. Then, the mixture is allowed to evaporate. After several days, transparent crystals suitable for X- 
ray diffractions were formed. 

Refinement 

The C-bound H atoms were geometrically placed (C — H = 0.93-0.97 A) and refined as riding with t/ feo (H) = \ .2U eq (C). 
The H atoms bound to O and N atoms were found from difference Fourier maps and refined isotropically, with distance 
restraints N— H = 0.88±0.01 A and O— H = 0.82 ±0.01 A; the hydroxyl-H atom was included in its calculated position 
with O — H = 0.82 A. The crystal is a non-merohedral twin and the minor component contributes approximately 26%. 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT (Bruker, 2004); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the constituents of (I), showing atom labels and 30% probability displacement ellipsoids for 
non-H atoms. 







Figure 2 

A view of the packing of (I) in projection down the a axis. Hydrogen bonds are shown as dashed lines. 



2,4,6-Triamino-1,3,5-triazin-1-ium 3-(prop-2-enoyloxy)propanoate acrylic acid monosolvate monohydrate 



Crystal data 

C 3 H 7 N 6 + C 6 H 7 04 -C 3 H402H 2 0 

M r = 360.34 

Triclinic, PI 

Hall symbol: -P 1 

fl = 4.84800(1) A 

b = 12.4200 (2) A 

c= 14.8850 (3) A 

a = 101.010(1)° 
P = 92.652 (1)° 
y = 94.117(1)° 
V= 875.84 (3) A 3 



Z=2 

P(000) = 380 

D x = 1.366 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3859 reflections 

(9 = 2.0-25.0° 

ju — 0. 1 1 mnT 1 

T=295 K 

Block, colourless 

0.30 x 0.26 x 0.24 mm 
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Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and <p scan 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.967, r max = 0.973 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > 2cr(^)] = 0.059 
wRiF 1 ) = 0.204 
S = 1.07 

14152 reflections 
264 parameters 
3 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



14152 measured reflections 
14152 independent reflections 
10635 reflections with/> 2o(I) 
R mt = 0.000 

#max = 25.0°, 6* m i„ — 2.0° 

h = -5->5 
/fc = -14_>14 

/ = -17— 17 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/toW) + (0.1084P) 2 + 0.3527P] 

where P = {F 2 + 2F 2 )/3 
(A/ C 7) max < 0.001 
Ap max = 0.40eA- 3 
A/w = "0.25 e A" 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc [ 1 +0.00 1 xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.011 (2) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT- *ITJ 


CI 


0.3604 (3) 


-0.33906 (13) 


0.54291 (10) 


0.0388 (4) 


C2 


0.6285 (3) 


-0.25897 (13) 


0.45046(10) 


0.0387 (4) 


C3 


0.3461 (3) 


-0.15225 (13) 


0.53714(10) 


0.0376 (4) 


C4 


0.5541 (5) 


-0.4187 (2) 


0.14464(17) 


0.0881 (7) 


H4A 


0.6272 


-0.4866 


0.1297 


0.106* 


H4B 


0.6184 


-0.3606 


0.1179 


0.106* 


C5 


0.3624 (4) 


-0.40507 (17) 


0.20271 (14) 


0.0658 (6) 


H5 


0.2942 


-0.3361 


0.2160 


0.079* 


C6 


0.2452 (4) 


-0.49050(15) 


0.24902 (13) 


0.0525 (5) 


C7 


0.7769 (3) 


-0.16472 (14) 


0.73027 (11) 


0.0412 (4) 


C8 


0.5604 (3) 


-0.15879 (14) 


0.80048(11) 


0.0461 (4) 


H8A 


0.4012 


-0.2087 


0.7746 


0.055* 


H8B 


0.6352 


-0.1844 


0.8534 


0.055* 


C9 


0.4644 (3) 


-0.04632 (15) 


0.83200 (12) 


0.0501 (5) 


H9A 


0.4362 


-0.0105 


0.7802 


0.060* 
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H9B 


A T AA^7 

0.2907 


-0.0516 


0.8613 


0.060* 




CIO 


0.6404 (4) 


a 1 T 1 n 

0.12157 (16) 


0.92622 (12) 


0.0535 (5) 




Cll 


0.50ZZ (4) 


U.l / 111 (19) 


A AA 1^1 / 1 A \ 

0.99101 (14) 


A A££A 

0.0oo9 (0) 




T_T1 1 
Hi 1 


1 ai at 
1.010 / 


U.1383 


1 AA/1 A 

1.0049 


A AOA* 
0.080* 




C12 


0.5:>9z (6) 


U.2 /92 (2) 


1 AI 1 *70 /1 OA 

1.031 /5 (lo) 


A 1 A1 H /A\ 

0.103 / (9) 




T r i o a 

H12A 


0. / Izz 


a 1 1 m 
U.3192 


1 A 1 AO 
1.0192 


A 11/1* 

0.1z4 v 




T r i in 


1 AA/1 1 

1.0041 


A 1 1 T] 

0.3123 


1 ATI T 

1.0/32 


A 1 1 A * 

0.124* 




JN1 


O.zjJ / (3) 


a n<: /in 
—U. 24126 (11) 


A CT 1 (\A f(W 

0.D / 1 94 (9) 


A f\A A A /I \ 

0.0404 (3) 






0. Izo (3) 


A O/IO/I /I o\ 

— U.2424 (lo) 


U.o13j (11) 


A AT/1 /'AA* 

0.0 /4 (0)^ 




ATO 

N2 


A C CAfl /I \ 

o.:oo9 (j) 


A *3 ffll / /I 1 \ 

— (J.33U26 (1 1) 


0.45Z02 (9) 


A A A 1 1 /"} \ 

0.04Z1 (3) 




XT'} 

N3 


A Z1£H S1\ 

0.j3o/ (3) 


—0.150/3 (11) 


A /l7/:AO /OA 

0.4 /oOz (8) 


A A1 AO /"3\ 

0.039Z (3) 




XT A 

N4 


A T jC /I /I /"I A 

0.Z644 (3) 


A All A C /I 1\ 

—(J. 42343 (13) 


A CTT/C A ( \ W 

0.J / /o4 (11) 


0.0j3o (4) 




1 r 1 1 

H4C 


0.3z3 (3 ) 


— U.4yz2 (1 /) 


A C C£A ^1 T\ 

O.jjoO (lz) 


A ACT /'CA* 

o.Oj / (3 y* 




H4D 


O.lzl (3) 


a /i Am /n't 
— U.4U9/ (13) 


A C\ A1 
0.6191 (11) 


0.04Z (4)^ 




XTC 


A O 1 AC /T\ 

0.519j (3) 


a Tinn /1/1\ 
— U.Z091 / (14) 


A 'J O Ol A /A\ 

0.35530 (9) 


A A A iA \ 

0.04o/ (4) 






A OAA / A\ 

0.599 (4) 


A TITO / 1 A\ 

—0.33 /8 (19) 


0.3oo4 (14) 


A AO 1 /T\* 

O.O5I y ly 






A O /^T fl \ 

0.862 (3) 


niijii /i/i\ 
—0.2142 (14) 


a 1 c on /1 1 \ 

0.3587 (11) 


0.042 (5)* 




XT£ 

No 


U.zJoz (3) 


—0.058 /9 (13) 


U. 30/54 (11) 


A A/I AT //1\ 

0.049Z (4) 




T Tz^ A 

H6A 


A 1 1 A /A \ 

0.110 (4) 


A ft/TI /I f\ 

—0.0621 (15) 


A £ 1 A"7 /1 ')\ 

0.610/ (13) 


A AC Z ( C\ A 

0.055 (5)* 




1 r / 1 1 

Hot> 


0.31 / (4) 


A A A 1 1 i 1 T\ 
— U.UU13 (1 /) 


A Z AC\Z /1 1\ 

U.3495 (12) 


U.Uo2 (o) v 




/~\ i 
Ul 


U.3 3 1 / (3) 


— U.3o/3 / (11 ) 


U.2lyj4 (y) 


U.Uoy4 (4) 




T r i 

Hi 


A O C AO 

U.2598 


A /:nn 
U.032U 


A O AHZ 

U.24 /D 


A 1 A/1 * 

U.1U4* 




U2 


A AO /I *} /"} \ 

U.U543 (3) 


A /l"7-10A/11\ 

— 0. 4/429 (11) 


A'JAOC'J /1 A\ 
U. 31)533 (1U) 


A A"7 10 /-I ^ 

U.U /18 (4) 




U3 


a on 1 1 
U.8/11 (2) 


— U.230 /U (1U) 


(J. /U336 (5) 


A AC} O /*} \ 

U.U332 (3) 






U.OJZ / 


U.U0U74 V J 


U. / Ul ot ^0 ^ 


U.UJOJ J 




05 


0.6780 (2) 


0.01609(10) 


0.89658 (8) 


0.0518 (3) 




06 


0.4413 (3) 


0.16469(12) 


0.90105 (11) 


0.0773 (4) 




07 


1.0138 (4) 


0.14515 (14) 


0.74741 (12) 


0.0742 (4) 




H7A 


0.915 (5) 


0.0873 (16) 


0.724 (2) 


0.141 (14)* 




H7B 


1.130(6) 


0.135 (4) 


0.787 (2) 


0.21 (2)* 




Atomic displacement parameters (A 2 ) 




U n 


IP 2 U 33 


U n 


U 13 


IP 


CI 


0.0455 (9) 


0.0298 (10) 0.0405 (9) 


0.0014(7) 


0.0056 (7) 


0.0058 (7) 


C2 


0.0450 (9) 


0.0327 (10) 0.0367 (8) 


0.0016 (7) 


0.0031 (7) 


0.0028 (7) 


C3 


0.0422 (9) 


0.0324(10) 0.0389 (8) 


0.0013 (7) 


0.0007 (7) 


0.0097 (7) 


C4 


0.115 (2) 


0.0604 (16) 0.0961 (17) 


0.0067 (13) 


0.0356 (16) 


0.0270(13) 


C5 


0.0868 (15) 


0.0412 (13) 0.0705 (13) 


0.0073 (10) 


0.0062 (12) 


0.0123 (10) 


C6 


0.0622 (12) 


0.0352 (11) 0.0585 (11) 


0.0059 (9) 


-0.0014 (9) 


0.0053 (9) 


C7 


0.0376 (9) 


0.0386 (11) 0.0452 (9) 


0.0028 (8) 


0.0021 (7) 


0.0029 (8) 


C8 


0.0439 (10) 


0.0435 (11) 0.0507 (10) 


0.0046 (8) 


0.0110(8) 


0.0062 (8) 


C9 


0.0428 (10) 


0.0510 (12) 0.0561 (11) 


0.0088 (8) 


0.0094 (8) 


0.0061 (9) 


CIO 


0.0590(12) 


0.0473 (13) 0.0550(11) 


0.0076 (9) 


0.0255 (9) 


0.0059 (9) 


Cll 


0.0728 (14) 


0.0657 (16) 0.0580 (12) 


0.0051 (11) 


0.0127(10) 


-0.0007(11) 


C12 


0.128(2) 


0.075 (2) 0.0941 (19) 


0.0066 (16) 


-0.0105 (17) 


-0.0134(15) 


Nl 


0.0478 (8) 


0.0316 (8) 0.0426 (7) 


0.0014 (6) 


0.0086 (7) 


0.0090 (6) 


N2 


0.0524 (8) 


0.0292 (8) 0.0444 (8) 


0.0025 (6) 


0.0112 (6) 


0.0048 (6) 


N3 


0.0469 (8) 


0.0289 (8) 0.0430 (8) 


0.0043 (6) 


0.0098 (6) 


0.0076 (6) 


N4 


0.0719(11) 


0.0323 (9) 0.0606 (10) 


0.0060 (8) 


0.0244 (9) 


0.0134 (7) 



Acta Cryst. (2013). E69, o741 



sup-4 



supplementary materials 



XTC A A/CJQ /1 A\ 

JNS O.Uois (10) 


O.Ujj4 (y) (J.(J44j (5) 


A AAOI SH\ 

(J.UUoi (/) 


a mo 1 c~i\ 
U.Uzzl (/) 


A A1 AA fH\ 

(J.OIUU (/) 


JNo O.U^OZ (10) 


A AIO/1 SCl\ A A/TOQ /1 A\ 

U.UJz4 (y) O.Uozs (10) 


A A 1 A/C fH\ 

O.OlOo (/) 


A AO A 1 fQ\ 

U.(Jz4J (o) 


A A 1 1 H fH\ 
0.011 / (/) 


Ol U.0V63 (11) 


A A/1 1 1 /A\ A A*7/TA /n\ 

0.U413 (yj U.(J/o0 (V) 


A A 1 A O (H\ 
U.014^ (/) 


0.UJ41 (5) 


0.0146 (o) 


V_/Z W.WooO ^iu^ 


L/.w^-vo ) w.uozo v^wj 


0 01 QQ (1\ 
V.yj 1 yy \ I ) 


\J.\Jj 1 1 \p) 


U.U 1 J y \ I ) 


03 0.0568 (7) 


0.0376 (8) 0.0657 (8) 


0.0089 (6) 


0.0222 (6) 


0.0053 (6) 


04 0.0680 (8) 


0.0412 (8) 0.0633 (8) 


0.0059 (6) 


0.0269 (6) 


0.0132(6) 


05 0.0562 (8) 


0.0462 (8) 0.0506 (7) 


0.0119(6) 


0.0054 (6) 


0.0005 (6) 


06 0.0733 (10) 


0.0545 (10) 0.1014 (12) 


0.0216 (7) 


0.0028 (8) 


0.0034 (8) 


07 0.0988 (13) 


0.0528 (10) 0.0763 (10) 


0.0053 (9) 


0.0210(10) 


0.0227 (8) 


Geometric parameters (A, °) 


CI— N4 


1.320 (2) 


C8— H8B 




0.9700 


CI— N2 


1.3198(19) 


C9— 05 




1.451 (2) 


CI— Nl 


1.356 (2) 


C9— H9A 




0.9700 


C2— N5 


1.335 (2) 


C9— H9B 




0.9700 


C2 — N2 


1.344 (2) 


C10 — 06 




1.215 (2) 


C2— N3 


1.344 (2) 


C10— 05 




1.329 (2) 


C3— N6 


1.321 (2) 


C10— Cll 




1.456 (3) 


C3— N3 


1.3225 (18) 


Cll— C12 




1.294 (3) 


C3— Nl 


1.364 (2) 


Cll— HI 1 




0.9300 


C4— C5 


1.296 (3) 


C12— H12A 




0.9300 


C4— H4A 


0.9300 


C12— H12B 




0.9300 


C4— H4B 


0.9300 


Nl— H1A 




0.889 (9) 


C5— C6 


1.467 (3) 


N4— H4C 




0.922 (19) 


C5— H5 


0.9300 


N4— H4D 




0.953 (15) 


C6— 02 


1.205 (2) 


N5— H5A 




0.97 (2) 


C6— 01 


1.308 (2) 


N5— H5B 




0.898 (18) 


C7— 04 


1.235 (2) 


N6— H6A 




0.911 (18) 


C7— 03 


1.2609(19) 


N6— H6B 




0.88 (2) 


C7— C8 


1.511 (2) 


01— HI 




0.8200 


C8— C9 


1.500 (2) 


07— H7A 




0.843 (10) 


C8— H8A 


0.9700 


07— H7B 




0.836(10) 


N4— CI— N2 


120.99(15) 


05— C9— H9B 




110.3 


N4— CI— Nl 


117.24(15) 


C8— C9— H9B 




110.3 


N2— CI— Nl 


121.77(14) 


H9A— C9— H9B 




108.5 


N5— C2— N2 


116.22(14) 


06— CIO— 05 




122.83 (18) 


N5— C2— N3 


117.01 (15) 


06— CIO— Cll 




125.0 (2) 


N2— C2— N3 


126.76 (14) 


05— CIO— Cll 




112.21 (17) 


N6— C3— N3 


121.40(15) 


C12— Cll— C10 




122.1 (2) 


N6— C3— Nl 


116.79(15) 


C12— Cll— Hll 




119.0 


N3— C3— Nl 


121.80(14) 


C10— Cll— Hll 




119.0 


C5— C4— H4A 


120.0 


Cll— C12— H12A 




120.0 


C5— C4— H4B 


120.0 


Cll— C12— H12B 




120.0 


H4A— C4— H4B 


120.0 


H12A— CI 2— H12B 




120.0 


C4— C5— C6 


124.8 (2) 


CI— Nl— C3 




119.00(13) 


C4— C5— H5 


117.6 


CI— Nl— H1A 




114.6(14) 


C6— C5— H5 


117.6 


C3— Nl— H1A 




126.4 (14) 


02— C6— 01 


122.40(17) 


CI— N2— C2 




115.50(13) 
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Oz — Co CD 


1 1 A f\H / 1 0\ 

124.0 / (18) 


C3 — JN3 — C2 




1 1 c k n i\ 
115.15 (13) 


01 — C6 — C5 


113.53 (17) 


pi XT/1 TT/|/^ 

CI — N4 — H4C 




119.3 (11) 


04 — C7 — 03 


1 n i« / 1 c\ 

123.29 (15) 


z" 1 1 XT/1 TT/|r\ 

CI — N4 — H4D 




116.1 (9) 


04 — C7 — Co 


1 1 A T7 / 1 C\ 

119.37 (15) 


TT/1/" 1 XT/1 TT/ir\ 

H4C — JN 4 — H4D 




^ /i c\ 

124.2 (15) 


r\i t~*H r~*o 

03 — C7 — Co 


in -> c /i c\ 

117.35 (15) 


/""I -> XTC TTC A 

C2 — JN 5 — H5 A 




123.5 (12) 


C9 — C8 — C7 


11/1 "7 /T /I f \ 

114.76 (15) 


"\ XTC TTCT1 

C2 — N5 — H5B 




i ia A i 1 A\ 

120.4 (10) 


r ' t \ /~\ o TTO A 

C9 — C8 — H8A 


1 AO ^ 

108.6 


TTf A XTC TTCT) 

H5 A — JN 5 — H5B 




1 1 C C /1 £\ 

115.5 (16) 


s~i -7 /~i o TTO A 

C7 — C8 — H8A 


108.6 


/~1 O XT/" TT/' A 

C3 — N6 — H6A 




ii/i n /i i\ 
114.9 (11) 


C9— C8— H8B 


108.6 


C3— N6— H6B 




114.1 (12) 


C7— C8— H8B 


108.6 


H6A— N6— H6B 




130.1 (17) 


TTO A /"< O iTon 

H8A — Co — H8B 


107.6 


f ' /~_ f\ 1 TT 1 

Co — Ol — HI 




1 ah c 

109.5 


05 — C9 — C8 


107.26 (13) 


C 1 0 — 05 — C9 




11c no /i t\ 

115. 9o (13) 


05 — CV — H9A 


11U.3 


H / A — U / — H /B 




111 ( A\ 

112 (4) 


r~*o /~"n Tin a 

C8 — C9 — H9A 


1 1 A 1 

110.3 








C4 — C5 — Co — Oz 


173.4 (2) 


XT/1 /" 1 XT1 (~ ' 

JN 4 — C 1 — N 2 — C2 




no oa /ic\ 

178.84 (15) 


«i /~i/: f\ 1 
C4 — CD — Co — 0 1 


-6.6 (3) 


XT 1 /"* 1 XT1 /"""I 

JN 1 — C 1 — JN 2 — C2 




-0.7 (2) 


04 — C7 — C 8 — C9 


— 2.2 (2) 


XTC /"""> XT') 1 

N 5 — C2 — N 2 — C 1 




1 "7A CA /"1 /1\ 

-179.50 (14) 


03 — C7 — C8 — C9 


1 an o /" / 1 C \ 

177.86 (15) 


XTO XT1 /" 1 

N3 — C2 — N2 — C 1 




1.6 (2) 


C7 — C8 — C9 — 05 


-77.34 (18) 


XT/C XT') /"""i 

N6 — C3 — N3 — C2 




1 in i / 1 c\ 

—179.36 (15) 


no n 1 n ? 


z./ (j; 


"Mi r? 

in i — \^yj — in j — v^z 




n 8 ti\ 

U.o \Z. J 


05— CIO— Cll— C12 


-177.0(2) 


N5— C2— N3— C3 




179.48 (14) 


N4— CI— Nl— C3 


-179.52 (15) 


N2— C2— N3— C3 




-1.6 (2) 


N2— CI— Nl— C3 


0.0 (2) 


06— C10— 05— C9 




-0.5 (2) 


N6— C3— Nl— CI 


-179.95 (14) 


Cll— C10— 05— C9 




179.17(14) 


N3— C3— Nl— CI 


-0.1 (2) 


C8— C9— 05— CIO 




174.42(13) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


07—WA-04 


0.84(1) 


2.05 (2) 


2.804 (2) 


149 (3) 


01— Hl-03 1 


0.82 


1.77 


2.5872 (17) 


171 


Nl— HL4-03" 


0.89(1) 


1.90(1) 


2.7829 (17) 


175 (2) 


N4— H4C-N2' 


0.922 (19) 


2.08 (2) 


2.995 (2) 


175 (16) 


N4— H4Z)-03 a 


0.953 (15) 


2.494 (16) 


3.295 (2) 


142 (12) 


N4— H4Z)-02 ili 


0.953 (15) 


2.172(15) 


2.850 (2) 


127(12) 


N5— H5^-02 iv 


0.97 (2) 


2.03 (2) 


3.001 (2) 


175 (17) 


N5— H55-07 v 


0.898 (18) 


2.031 (18) 


2.875 (2) 


156(14) 


N6— H65-N3 vi 


0.88 (2) 


2.17(2) 


3.039 (2) 


169(17) 


07— H75-06™ 


0.84 (1) 


2.17(2) 


2.977 (3) 


161 (4) 



Symmetry codes: (i) -x+l, -y-l, -z+1; (ii)x-l,y, z; (iii) -x, -y-1, -z+1; (iv)x+l, y, z; (v) -x+2, -y, -z+1; (vi) -x+l, -y, -z+1. 
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